Examination of the headings reveals that the Census block statistics of all three years deal with two distinct aspects of housing quality. One relates to the dwelling as a structure, in terms of its state of repair or its adequacy as a shelter. The column headings "Needing repair," "Dilapidated," "Sound," "Deteriorating," are concerned with this aspect, which I shall call structural condition. The other aspect relates to the presence or absence of certain plumbing facilities for the exclusive use of the inhabitants of each dwelling unit. Column headings such as "No private bath," "Lacking some or all facilities," and "No running water," relate to this aspect, which I shall refer to as plumbing facilities.
The terms "standard" and "substandard" do not appear in census publications, but they are used officially by the Housing and Home Finance Agency (HHFA) and by other Federal agencies, and as such have specific meanings. For example, using 1960 Census classes, a substandard unit is one which is dilapidated, or which lacks one or more of the following plumbing facilities : hot running water in the structure, flush toilet for the private use of the household, and bathtub or shower for the private use of the h o~s e h o l d .~ Hartshorn used the term "dilapidated" when he meant substandard, and the term "sound" when he meant not substandard.* Beyond mere misuse of terminology, Hartshorn used data on substandard dwelling units to draw inferences on building maintenance trends in the Cedar Rapids study area? However, nowhere did he state the fact that a large percentage of these substandard units was so classified solely because they lacked certain plumbing facilities, and not because they were rated as deficient in structural condition.
A second problem is Hartshorn's failure to indicate clearly which housing quality variables from the block statistics he employed in his analysis. One must reconstruct his method by comparing blocks from his maps of increases in substandard and sound housing with the block statistics reports until the correct combinations of variables can be deduced.1° Apparently he derived the number of substandard units from the following combinations of block statistics data: 1940 :
1950:
1960:
all dwelling units needing repair or having no private bath all dwelling units dilapidated or having no private bath all dwelling units sound and lacking some or all facilities, or deteriorating and lacking some or all facilities, or dilapidated
The third problem involves the arithmetic technique used to measure change in the number of substandard units per block, and the measure's relationship to changes in the total number of dwelling units within a block. Hartshorn expressed the number of substandard units as a percentage of total units, and stated that this procedure had the advantages of facilitating comparisons and of minimizing the effects of block size variation.ll However, this ratio or percentage technique has certain deficiencies. Over a decade the housing stock of city blocks can be expected to change not only in structural condition and plumbing facility supply, but also in the total number of dwelling units. Hartshorn seemed to recognize the possibility of such quantitative change by his references to new construction and demolition, but the number of dwelling units can also be changed by other processes.12 Such processes were implied in Hartshorn's references to renewal, rehabilitation, and code enforcement, but no specific comment was made on their potential impact on housing stock quantities.13 Quantity can be increased by creating more from fewer units: for example, the conversion of a one-family house into two dwelling units. Quantity can also be increased by the transfer of building space from nondwelling unit to dwelling unit use, such as changing a hotel for transients into an apartment house. Conversely the total number of dwelling units can be reduced by merger, the reverse of conversion, or by the transfer of space from l o Hartshorn, op. cit., footnote 1, Figures 11 An intradecade change in the number of dwelling units on a block can be caused by any of these processes, or the processes can balance each other out, resulting in a zero net change. The processes can directly affect the absolute number of substandard units, for example, through the demolition of a dilapidated house, or through the merger of a two-family house with shared bath. The percentage of substandard units can also be changed for reasons which bear no relationship to substandard housing, and by actions which do not destroy or create substandard units. For instance, suppose that several standard dwellings were demolished to provide space for a non-residential establishment on a block containing one substandard dwelling. The percentage of substandard dwellings would be increased, but such an increase would be merely a by-product of a separate urban spatial process.
Hartshorn did attempt to consider new construction through his variable NHOS40, which expresses the percentage of housing constructed between 1940 and 1950.14 He stated that the data for the study variables in general, except for measures of distance and topography, were obtained from Census materials. It is a down-grading stage, in which old housing (both multifamily and single) is being adapted to greater-density use than it was originally designed for. In this stage there is usually little actual new construction, but there is some population and density growth through conversion and crowding of existing structures.
And regarding stage four, the thinning-out stage, they identified merger and demolition as factors secondary to decline of household size.lg
The fourth problem involves the comparability of data between censuses. The lack of comparability between 1940 and 1950 data on structural condition is especially serious. These No reliable data have been obtained to compare the relationship between the "major repairs" category and the "dilapidated" category. However, it is the opinion of a number of qualified housing economists that if the two definitions were applied in the same census, the count of "dilapidated" units would be smaller than the count of units "needing ma-ior repairs." The two terms differ significantly, and the 1940 and 1950 results on condition are not comparable.
The practical significance of the noncomparability depends on the number of dwelling units which were called substandard solely because of a structural rating. In 1940, for example, of the total number of units which needed major repairs, or lacked a private bath, or both, what percentage had a private bath but needed major repairs? The format of the 1940 block statistics allows us to determine that percentage, which I shall call percent substandard-needing-repairs.
Considering only the substandard units within the 686 study area blocks containing substandard dwelling units in 1940, eighty-four (12.2 percent) of the blocks contained only substandardneeding-repairs units; none of the substandard units on those blocks lacked private bath. An additional eighty-two (12.0 percent) had substandard-needing-repairs percentages of 50.0 and over but less than 100.0. If we consider ten percent substandard-needing-repairs as the minimum level of concern, then 335 (48.8 percent) of the study area blocks containing substandard housing are involved.
Comparison of the 1950 and 1960 housing quality data also involves difficulties, but these are not nearly as severe as the 1940-1950 lack of correspondence. Census experts estimate that, because of the change from a two-class to a three-class condition rating system, the number of "truly dilapidated" units were undercounted by one-third in 1960. Although the 1960 census tract data on dilapidation give a valid ordering or ranking within individual cities, "block statistics are of very poor quality as far as comparability is ~o n c e r n e d . "~~ The unreliability of the data on dilapidation makes the block statistics on substandard housing insufficiently reliable. The working paper concluded that :32
The ordering of blocks is more accurate on the portion substandard than on the portion dilapidated, but probably not accurate enough. But what is most disappointing in Hartshorn's article is his failure even to mention the very serious problems within the housing quality data. He must have been aware of these problems, because he cited the Census Bureau working paper as one of several general discussions of the use of census data on housing quality.36 He mentioned data deficiencies at several points, but his only specific references are to social and economic data.37 The readers of his article, and all potential users of housing quality data in the censuses, are entitled to a warning about the serious flaws in these data.
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EDITOR'S NOTE LTHOUGH he shares Mr. Limoges' concern
A with census block data, Professor Hartshorn chose not to reply to these comments, because he has already attempted to clarify his procedure on pages 139-42 of the March 1972 issue of the Annals.
